RTHODONTISTS have long been interested in the distorting effects of _J finger habits upon the denture. With little detailed study and with little collected evidence, clinicians have developed several, often contradictory, viewpoints about the probable and actual effects of these finger habits. Since finger habits are widely practiced by young children, for short or long periods of time, it is important to ascertain the impact of these habits upon the denture and to establish their contribution to the etiology of malocclusion. The serial orthodontic models in the laboratory of child development at the University of Michigan are sufficiently extensive to begin a systematic attack upon this problem.
Apparent Overjet.-Apparent overjet is the distance from the labial surface of the mandibular first incisors to the labial-incisal angle of the maxillary first incisors measured parallel to the occlusal plane.
Anterior Spacing.-Anterior spacing was measured by placing the arms of the Boley gauge perpendicular to the lateral edges of the space. The total amount of space, secured by adding the individual measurements, was recorded.
Canine Width.-The canine width measured on the maxillary and mandibular deciduous and permanent canines is the greatest dimension between the labial surfaces of the respective canines.
First Molar Arch Width.-The first molar arch width is the maximum diameter between the buccal surfaces at the gingival line. It was recorded for permanent and deciduous teeth.
First Premolar Arch Width.-The first and second premolar arch width was obtained by measuring the distance between the most marked convexities of the buccal tooth surfaces. Maxillary and mandibular measurements were recorded.
Deciduous Second Molar Arch Width. The maxillary and mandibular deciduous second molar arch width is the distance between points where extensions of the buccal grooves intersect with the gingival line.
Classification of Molar Occlusion.-The Angle classification of occlusion was used for the first permanent molars. An equivalent system was used for the second deciduous molars, which were used for this classification as long as they were present. Variations from Class I (Angle) are indicated in terms of quarters of a cusp.
Classification of Canine Occlusion.-Canine occlusion is described as Class I when the tip of the upper canine interdigitates in the embrasure between the lower canine and first premolar. It is called Class II if the upper canine is mesial to this embrasure, and Class III if it is distal to it. Variation toward Class II or Class III was recorded in quarters of a cusp.
RESULTS
Analysis.-The Chi-square Goodness of Fit* has been used to reduce these data in a way to permit comparison between the habit and the nonhabit groups (Table III) . The chance frequency E represents the type of distribution one would obtain if no associative factors were operative. The actual frequency is given as A. The Chi-square value (X2) is a statistical computation 'stating whether or not the differences shown are dependent upon real associative factors or whether they have to be ascribed to chance. The sum of the Chi-square values indicates the statistical significance and P is a statement of the chances out of 100 of this Chi-square sum being significant. There is little difference between the labial inclination of the mandibular anteriors in the habit and nonhabit groups. The habit acts to retrude the anterior part of the denture as a whole without changing the inclination of the teeth. This change reduces ovoid and tapering arches and increases trapezoidal arches in the habit group. The change is significant (P = 0.02). Anterior Depth of Bite.-The evidence makes it clear that finger habits operate to produce open-bite malocclusions (P -0.01). The detailed distribution indicates that ten of the thirty-six habit cases are in definite open-bite relationship, whereas in the nonhabit series no open-bite occlusion is shown. The further suggestion, then, is that finger habits presumably represent the major etiological source of this type of malocclusion affecting approximately one-third of all dentures with this habit.
True and Apparent Overjet.-The differences between the habit and nonhabit groups warrant the conclusion that thumb and finger habits produce a major amount of modification in the anterior part of the maxillary arch. The difference in incidence is apparent, with the habit series presenting 45 per cent moderate to extreme true overjet and the nonhabit series showing 9 per cent with true overjet in these categories. The difference between these two percentages shows the habit to prodcLie distortion at the 36 per cent level.
Apparent overjet (P -0.01), like true overjet (P -0.01), is without question another major effect of finger-sucking. Here we find 40 per cent of the habit group and only 5 per cent of the nonhabit group. The marked difference between the groups at the extreme reveals more clearly the impact of the distortion. Thus, it is realized that true overjet and apparent overjet will occur together many times, although there are some cases ill which apparent overjet, due mainly to a labial tipping of the maxillary anteriors, occurs without the development of excessive true overjet. It is questionable, however, that apparent overjet has a higher clinical significance than does true overjet.
Distribution of True and Apparent Overjet.-While the directional distribution of true overjet changes are relatively balanced, apparent overjet shows a definite tendency to increase throughout both the habit (58.8 per cent) and the nonhabit series (52.4 per cent).
The apparent overjet increases independently of any increase in true overjet in 23.5 per cent of the habit cases and in 23.8 per cent of the nonhabit group; conversely, the true overjet increases independently of directional changes in apparent overjet in only one (2.5 per cent) of the habit cases and in no cases of the nonhabit group.
This discrepancy, by careful visual observations, appears to be mainly the result of an increase in labial inclination of the maxillary incisors, with or without a slight lingual movement of the mandibular incisors.
Shift from Anterior Deciduous Spacing to Anterior.-Permanent crowding: The percentage distribution of transgression from anterior spacing in the deciduous dentition to anterior crowding in the permanent dentition of twenty-seven habit and thirty-nine nonhabit cases is presented. Four cases (14.8 per cent) in the habit series shifted from maxillary anterior spacing of the deciduous teeth to crowding of the maxillary permanent anteriors. In contrast, seventeen cases (43.6 per cent) of the nonhabit series revealed a transition from spacing to crowding of the maxillary anteriors.
In the mandibular arch, there are no particularly significant differences between the habit and nonhabit series with respect to a shift from deciduous anterior spacing to anterior crowding of the permanent teeth. It is evident, then, that oral habits act in such a manner as to retard any inherent tendency for a transition from maxillary deciduous anterior spacing to crowding of the permanent anterior teeth. Habit has no similar effect upon the mandibular anteriors. groups are observed in either mandibular spacing or crowding in the permanent dentition.
It is evident, then, that oral habits are conducive to maxillary anterior spacing in the permanent dentition.
Maxillary Arch Width (Canine).-There is no evidence that the deciduous canine arch width in the maxilla and the mandible, or the permanent canine mandibular arch width, is altered by thumb-sucking. Likewise, canine occlusion is unaffected. The Chi-square Goodness of Fit analysis does not make the effects of oral habits particularly clear in the maxillary arch width at the permanent canines. A numerical analysis of amount of change, however, is informative. The average decrease of the twelve nonhabit cases showing a decrease is 0.615 mm., and for those showing an increase it is 1.05 mm. The corresponding averages for the habit group are 1.14 mm. and 0.6 mm., respectively. It appears, therefore, that when maxillary canine arch width is affected by an oral habit the distortion is of a rather marked degree.
Molar Arch Width.-There is no evidence showing deformity in the deciduous molar, premolar, or permanent molar areas of the maxilla or mandible. In the mandibular arch, at the permanent first molar and the deciduous first molar levels, the changes merely approach statistical significance. Conversely, maxillary arch width at the second premolar and first permanent molar levels shows a striking similarity between the habit and nonhabit series. Molar Occlusion (Angle).-The relationship of the upper and lower molars indicates only an approach toward significance. There is a suggestion that these habits produce a shift toward a Class II molar relationship. The degree of this shift, however, is not marked. Certainly, the contribution of this type of habit to the etiology of Class II malocclusion is not nearly as great as is indicated in the literature. This is in strong contrast to depth of bite, arch form, true overjet, and apparent overjet where the amount of change is large and the clinical significance great.
SUMMARY
The maxillary arch form is modified in thumb and finger suckers by elongation of the anterior segment. This acts to produce spacing, labial inclina-tioln, and l)rotrllsioll of the maxillary incisors. There is a definite opening action in the anterior region. True and apparent overjet are increased strongly, although apparent overjet shows a tendency to increase in the nonhabit, as well as the habit, series.
Sucking habits act in opposition to any inherent tendency for a transition from maxillary deciduous anterior spacing to crowding of the permanent anterior teeth. This effect is not evident in the mandibular interiors.
The frequency of distortion of the maxillary arch width at the permanent canine level is limited. In a few cases, however, where a distortion does occur it progresses to a rather marked degree.
Modification of the mandibular arch width at the deciduous first molar and the permanent first molar merely approaches statistical significance. Clinical utility of this fact, however, is questionable.
Maxillary arch width, with the infrequent exception of the permanent canine area, is unaffected.
Contrary to most publications, the effect of thumb and finger habits on the molar occlusion merely approaches statistical significance, and does not attain clinical utility.
